Structural requirements for microvascular permeability-increasing ability of peptides. Studies on analogues of a fibrinogen pentapeptide fragment.
A pentapeptide, Ala-Arg-Pro-Ala-Lys, liberated from fibrinogen during plasmin-mediated fibrinolysis, was shown earlier to increase microvascular permeability in rat and human skin. Eighteen new analogues have now been synthesized in addition to the 15 previously prepared and examined for their effect on permeability. The old concept that a tetrapeptide with basic amino acids at both ends and a proline residue adjacent to the N-terminal amino acid is essential for high activity on permeability, has now been challenged. The results obtained with several of the new analogues strengthen this concept. More interestingly, however, the third amino acid, which was found in earlier studies to be less sensitive to exchange, has now been deleted as well as duplicated with only a modest loss of activity of the peptide. The chirality of the C-terminal amino acid, most surprisingly, does not seem to be crucial for peptide activity. Slightly superpotent analogues were obtained on amidation of the C-terminus. In addition, a few naturally occurring peptides, namely tuftsin, substance P, neurotensin and bradykinin, the amino acid sequences of which all exhibit characteristic features of some of our active peptide analogues were investigated in the same test system. Tuftsin displayed a potency equal to that of the pentapeptide. The other three peptides were all highly superpotent in this assay system.